INTRODUCTION
============

*Chlamydia trachomatis* infection (chlamydia) is the most prevalent bacterial sexually transmitted infection (STI) in the United States, with over 1.4 million cases reported in 2011.[@b1-wjem-15-227] While the majority of cases are asymptomatic, chlamydia can present with dysuria (i.e., "acute urethral syndrome") and resemble a urinary tract infection (UTI). This poses a diagnostic dilemma for providers as UTI and chlamydia have different clinical courses and treatments. Untreated chlamydia can cause serious complications, including pelvic inflammatory disease, infertility, and ectopic pregnancy. For women with a possible chlamydia-associated syndrome, ascertaining demographics and a sexual history can be used to stratify risk, as chlamydia rates are disproportionately higher in adolescents/young adults, African Americans, and those with new or multiple sexual partners.[@b1-wjem-15-227],[@b2-wjem-15-227] Furthermore, high STI rates have been reported in women evaluated in an urban emergency department (ED) and diagnosed with UTI.[@b3-wjem-15-227]

The Centers for Disease Control and Prevention (CDC) recommends that sexually active women \<25 years of age and older women at risk receive annual chlamydia screening. Approximately half of eligible women receive screening,[@b4-wjem-15-227] and symptomatic chlamydia infections remain under-recognized in ED settings.[@b3-wjem-15-227] Our study examined whether women presenting to a large urban ED with dysuria and diagnosed with a UTI had a sexual history performed, underwent pelvic examination, or received chlamydia testing, as well as which factors predicted these outcomes.

METHODS
=======

Study Design
------------

We retrospectively reviewed electronic medical records (EMRs) of female ED patients with a primary diagnosis of UTI by ICD-9 code and a chief complaint of dysuria. The study was approved by the University of Alabama at Birmingham Institutional Review Board.

Study Setting and Population
----------------------------

We evaluated females 19--25 years of age presenting to an urban ED (\>75,000 annual adult visits) from October 2005 to March 2011. The upper age limit of 25 was chosen as this is the age cutoff for CDC-recommended annual chlamydia screening in sexually active women. We included females with primary ICD-9 code for UTI (ICD-9 599.0) and a chief complaint of dysuria through review of the ED physician's EMR documentation for the visit. No secondary diagnoses by ICD-9 were excluded. We excluded patients on the basis of pregnancy, current or recent treatment for UTI/STI, continuation of symptoms from UTI/STI diagnosed or treated elsewhere, or underlying anatomical or neurological urinary system pathology.

Study Protocol
--------------

We compiled records based on ICD-9 coding and inclusion and exclusion criteria. We reviewed the EMR for eligible subjects and collected the following data onto standardized collection forms: demographics, symptoms, sexual history, prior STI, results of pelvic examination and diagnostic testing, and treatment.

Data Analysis
-------------

We evaluated predictors of having a sexual history performed, receiving a pelvic examination, and receiving chlamydia testing initially by univariate analyses using chi-squared or Fisher's exact test. We then evaluated variables significant at the α=0.10 level in a multivariable logistic regression model. Analyses were performed using Stata (Stata Corp. Release 8.0, College Station, TX).

RESULTS
=======

Characteristics of 280 eligible women evaluated are shown in [Table 1](#t1-wjem-15-227){ref-type="table"}. The majority were African American. In addition to dysuria, 29% reported urinary frequency. Abdominal pain was reported frequently (32%), while genital symptoms were reported less frequently, with complaints of vaginal discharge being present in 10%. Prior chlamydia was documented in 8%.

Only 47 (17%) women were asked questions pertaining to a sexual history, with 44 (94%) reporting recent activity. A sexual history was performed more often in women reporting vaginal bleeding (55% versus 15%, p=0.004), pelvic pain (45% versus 16%, p=0.023), or vaginal discharge (39% versus 14%, p=0.001), and less often in those reporting urinary frequency (10% versus 20%, p=0.048). However, a sexual history was not performed in the majority of women reporting vaginal discharge (60%), pelvic pain (54%), or vaginal bleeding (45%). Having a sexual history performed was not associated with race or other symptoms. On multivariate analysis, having a sexual history performed remain predicted by the presence of vaginal bleeding symptoms (OR 5.4, 95% CI=1.5 to 19.6) or vaginal discharge (OR 2.8, 95% CI=1.1 to 6.9).

Pelvic examination was performed in 23%, more often in women with pelvic pain (82% versus 20%, p\<0.001), vaginal discharge (79% versus 16%, p\<0.001), vaginal bleeding (64% versus 21%, p=0.003), a sexual history documented (35% versus 12%, p\<0.001), or abdominal pain (33% versus 17%, p=0.003), and less often in women with urinary frequency (9% versus 28%, p\<0.001). This was not associated with race or other symptoms. On multivariate analysis, having a pelvic examination performed remained predicted by a complaint of vaginal discharge (OR 11.8, 95% CI=4.2 to 32.9) or having a sexual history performed (OR 2.5, 95% CI=1.1 to 5.8), pelvic pain (OR 15.3, 95% CI=2.5 to 92.2) or abdominal pain (OR 2.2, 95% CI = 1.1 to 4.4); a complaint of urinary frequency was associated with a pelvic examination less often being performed (OR 0.34, 95% CI=0.13 to 0.86).

Chlamydia testing was performed in 56 (20%) women (71% of women receiving a pelvic examination), more often in women with vaginal discharge (75% versus 14%, p\<0.001), pelvic pain (72% versus 18%, p\<0.001), having a sexual history performed (45% versus 15%, p\<0.001), vaginal bleeding (45% versus 19%, p=0.047), or abdominal pain (32% versus 14%, p\<0.001), and less often in women with urinary frequency (7% vs. 25%, p\<0.001). Having chlamydia testing performed was not associated with race or other symptoms. On multivariate analysis, having chlamydia testing performed remain predicted by having a complaint of vaginal discharge (OR 11.3, 95% CI=4.2 to 30.1) or a sexual history performed (OR 3.4, 95% CI=1.5 to 7.9), pelvic pain (OR 8.4, 95% CI=1.6 to 44.1) or abdominal pain (OR 2.9, 95% CI=1.4 to 6.1); a complaint of urinary frequency was associated with chlamydia testing not being performed (OR 0.34, 95% CI=0.13 to 0.94).

Of 56 women tested for chlamydia, 12 (21%) tested positive. Only 7 of 23 (30%) women with prior chlamydia were tested, and 3 of these 7 (42%) tested positive. Of women with dysuria as their only symptom, 67% had a negative urinary nitrite; however, only 7% received chlamydia testing. Of 12 women with a positive chlamydia test, 83% had a negative urinary nitrite. Only 5 (42%) of chlamydia-positive women were prescribed CDC-recommended chlamydia treatment (azithromycin or doxycycline) at their visit; the remaining were prescribed UTI treatment not effective against chlamydia (trimethoprim-sulfamethoxazole or ciprofloxacin).

DISCUSSION
==========

We found women 19--25 years of age presenting to an ED with dysuria and receiving a UTI diagnosis infrequently had sexual history, pelvic examination, or chlamydia testing performed (all \<20%), confirming that chlamydia is an under-recognized etiology of dysuria seen in EDs. Although most chlamydia-infected women are asymptomatic, dysuria in these women (acute urethral syndrome) is well described.[@b5-wjem-15-227] We found that 21% of our study population receiving a chlamydia test were positive, supporting that this is a population for which testing is appropriate. However, since only 20% received chlamydia testing, there were likely missed opportunities for chlamydia diagnosis and treatment, leaving infected patients at risk for chlamydia complications. Most UTI treatment regimens are not effective for chlamydia.

We found that select genital symptoms were associated with having a sexual history performed and receiving a pelvic examination and chlamydia testing. Most genital symptoms are nonspecific for chlamydia and it is likely that the chlamydia positivity rate would have been high in women without genital symptoms. However, most women without genital symptoms did not receive testing. Though we do not suggest every woman presenting to an ED with dysuria undergo chlamydia testing, asking a few additional questions may allow a provider to stratify chlamydia risk and the need for testing. Females in this age range who have had recent unprotected intercourse, multiple sexual partners, or prior chlamydia may be at higher risk and are appropriate for chlamydia testing. Because the sensitivity of urine nitrite in diagnosing bacterial UTI varies widely in the literature,[@b6-wjem-15-227] a negative nitrite should not necessarily exclude UTI from the differential; rather, negative nitrites in the setting of positive leukocyte esterase may prompt a provider to also consider chlamydia testing in sexually-active women.

The availability of highly sensitive nucleic acid amplification tests (NAAT) for *C. trachomatis* that can be performed on a self-administered vaginal swab (SAVS) or first-void urine samples should expedite screening in the ED. In busy ED settings, the option of performing chlamydia testing on a SAVS or first-void urine rather than having to perform pelvic examinations (when not necessary for other gynecologic concerns) might be preferred by providers and patients. Because NAAT has a higher sensitivity on SAVS samples compared to first-void urine samples (i.e., detects more chlamydia infections in SAVS samples), the Centers for Disease Control and Prevention currently recommends SAVS as the optimal specimen type for chlamydia screening in women.[@b8-wjem-15-227] In addition, first-void urine samples are difficult to obtain in the ED due to the preference for mid-stream urine collection for UTI evaluation at the initiation of the visit. For this reason, a SAVS performed by the patient would be the best method of sample collection.

Since access to healthcare could prevent some women from receiving routine chlamydia screening by a primary care provider, an ED visit for urinary symptoms might be their only opportunity to have chlamydia diagnosed and treated.

LIMITATIONS
===========

Our study took place in an urban ED that treats a large number of high-risk patients and our results may not be applicable to other populations. The retrospective study design may have limited accuracy and completeness of data extracted from ED providers' documentation, and there could be bias in types of information recorded by providers. It is possible that some sexual histories obtained from ED providers were not recorded in the EMR. Follow-up data on women testing chlamydia-positive were not available and attempts to contact individuals in this study regarding future STI testing and results were not performed.

CONCLUSION
==========

Women presenting to an ED with dysuria and diagnosed with a UTI did not routinely have a sexual history performed or undergo pelvic examination or chlamydia testing. When chlamydia testing was performed, the positivity rate was high. The majority of chlamydia-infected women received UTI treatment not effective for chlamydia. The performance of a sexual history along with the availability of self-administered vaginal swab and first-void urine-based chlamydia tests may increase identification of chlamydia infection in women with dysuria.
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Patient characteristics of women presenting with dysuria

  Variable              Study Sample (n=280)
  --------------------- ----------------------
  Age, year (mean)      21.6
  Race                  n (%)
   Black                197 (70)
   White                68 (24)
   Hispanic             9 (3.2)
   Asian                2 (\<1)
   Unknown              4 (1.4)
  Symptoms              
   Dysuria              280 (100)
   Abdominal pain       90 (32)
   Urinary frequency    81 (29)
   Back pain            58 (21)
   Vaginal discharge    28 (10)
   Vaginal bleeding     11 (3.9)
   Vaginal odor         4 (1.4)
   Genital ulcer        2 (\<1)
  Prior chlamydia (%)   23 (8.2)
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